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FIREBALL  CALCULATIONS  -  SHOT  WRANGELL 
1.0  INTRODUCTION 

Shot  Wrangell  was  a  1500-toot  balloon  shot  sponsored  by  LRL  and 

detonated  on  22  October  1958  in  Area  B-Fa  of  the  Nevada  Test  Site  at 
0850  PST. 

The  fireball  yield  was  67.  3  tons  +  5.  0  tons. 

2.  0  CAMERA  INSTRUMENTATION  AND  OPERATION 

Photographic  coverage  of  fireball  growth  was  provided  by  four 
high-speed  Eastman  cameras,  two  each  at  Station  F-362  (6  x  6  No.  2)  and 
Station  F-369  (6  x  6  No.  3).  In  addition,  two  Rapatronic  cameras  were 
located  at  each  of  these  stations  to  record  early  fireball  growth. 

Three  Eastman  cameras  and  three  Rapatronics  provided  good 
records.  The  remaining  Eastman  and  Rapatronic,  because  of 
malfunctions,  did  not  provide  records  suitable  for  analysis. 

The  station  locations,  together  with  the  burst  location,  are  shown 
in  Figure  1.  Figure  2  contains  the  Survey  Data. 

3.0  RESULTS 

Application  of  phi-comparison  (EG&G  Report  No.  B- 1869) 

for  Shot  Wrangell  indicates  a  yield  of  67.  3  tons  +  5.  0  tons. 

An  air  density  of  1.  057  grams  per  liter  was  used  in  the  yield 
calculations,  based  on  a  pressure  of  863  millibars,  a  temperature  of 

11.  1°C,  and  a  relative  humidity  of  13  percent  at  the  height  of  the  device 
at  shot  time. 
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The  following  table  shows  the  Wrangell  yield  as  obtained  by  a 
phi- comparison  to  various  other  low-yield  devices; 


Comparison  Shot 

W^rangell  Yield 

Tons 

Air  Drop 

Wasp 

66.  74 

Buster  Baker 

62.41 

Wasp’ 

66.  38 

Ranger  E 

63.56 

Ranger  A 

66.  73 

Osage 

71.  64 

Tower 

Hornet 

64.  97 

Chaves 

72.  97 

Rio  Arriba 

73.  19 

Quay 

64.44 

Humboldt 

64.  58 

Balloon 

Hidalgo 

66.46 

Lea 

71.  03 

W  =  67.  3  tons 


Diameter-time  and  phi-time  plots  are  shown  in  Figures  3  and  4. 
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The  following  data  sheets  are  included  for  each  film: 

(a)  Photo  Plan  and  photo  Loading  Chart 

r 

(b)  Camera  Data  and  Calculation  Sheet 

(c)  Diameter  Measurement  Sheet 

(d)  E-102  Print-Out  Sheet  of  D,  t,  and  0 

Appendix  A  contains  photographic  examples  of  early  fireball  growth. 

The  zero-frame  times  of  the  Eastman  records  v/ere  determined  by 
comparison  with  the  Rapatronic  diameter-time  data. 
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Table  I 


Hardtack  Phas^  II,  Wrarrgell . 
Average  Diameter  vs.  Time 


Eardtack  Phase  II  -  Wrangell 
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FORM  E-40  EOGERTON,  GERMESHAUSEN  a  GRIER 


FORM  A  EDGERTON,  CERMESHAUSEN  R  GRIBt,  INC. 
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CAMERA  DATA  a  CALCULATIONS 


E06ERT0N,  GERMESHAUSEN ,  6  GRJER.  INC. 


CAMERA  DATA  a  CALCULATIONS 


^ILM  Ng  STATIOW  Md  - — 

CAMERA  N07^^rj7|M~A^ - ^  ^ 


CAICUUTED  6Y;, 
PATE»  ^^/z/s'fi 


MAIMING  POINT) 


CAMERA 


A-  hlVA^OBh  cos  g  cosf)  +  (Hr  -HrlliTT 

_ l«=  7-.,-  - 


COS  g  =  /  ooQQQ _  j 

.  ^Qh  —  3  6  7^.2  /r>  j 

.cBh_^a  cos^=.^^^7777p 

B.  FOCAL  LENGTH  ^7^ 


COS  o.  99 

l»n  o,  /zz4..<- 

AHsin^=  ^ 

.  03  /n/yj 


horizontal 

PWOJECTIOW 


Hfl-  4S77  /y 

SofaP^ _ 

~b.H^  /48 7/-/=  4S3  2  ^ 

I 
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EOGERTON,  GEHMESHAUSEN .  8  GRIER  iwr. 


CAMERA  DATA  a  CALCULATIONS 


FILM  NO.  6os4-a 


CAMERA  NO. 


DATE:  zz/z/sa 


HOAiZONTAL 

PROJECTION 


magnification  FACTOR 
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ED6ERTON,  GERMESMAUSEN ,  8  GRIER  iNr, 


FILM  Na  6oS4^ 


CAMERA  NO, 


CAMERA  DATA  a  CALCULATIONS 


EQ.  AP. 


TEST 


CAICULATEO  ^\f£c 


DATE!  /z/z/se 


A  (AIMING  POINT) 


CAMERA 


A.  R®/A  =  CBh  COS  a  cos /9  +  (Hb  -  He)  sin  )9 


0 

II 

Cl 

/9=  /z°  do' 

cos  a  =  /.  aoooa 

cos  /9  =  0.9  7  8 /S' 

CBh=  2/43.Zm 

O.Zo  79/ 

CBh  cos  a  cos  /9  =  2/0/.  3  m 

A  H  sin  ^  =  90.  o  /n 

HORIZONTAL 

PROJECTION 


FOCAL  LENGTH  ^3.  />7/r)  f  £  't~/ z-s 


Hb-  4S77  r-/- _ 

Hc=  // 


/499  /?  =  4S^.  9m 


R%= 


C.  MAGNIFICATION  FACTOR  (meters /in.)  87Z.9 


D.  ZERO  TIME  CORRECTION  O.Zo  msec  /z  /r< 


E06ERT0N,  GERMESHAUSEN ,  a  GRIER,  INC. 


fireball  calculations 


SHOT - WT?  AMr!TrT  y 


NO. - - - 60.‘S4Fi 
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2  ~  -  4 
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3  9  4? 
30  4? 
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4  0  74 
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Int 
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60 

3  00  4  1  s 

3  00=^  op 

1  ^9 

3  "^26  42 

1  79 

341442 

2  1  9 

3  4  76  9  ? 

3  ^31 09 

p  73 

"  57  4  ?.6 

”  p 

3  611  32 

•7  -7  0 

3  6  3  9  7  6 

^  18 

3  6  74  60 

^  ^7 

3  674  60 

4  07 
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c::  T'  -7 

•  f 

3  7'-^4  P? 

1.^09  -15  - 
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07 
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1  1  4 OP  0  6 
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17021 94 

1 43038 

1  7  720  30 

1  '"19  56 

13  364  33 

1  ^'03  43 

1  ®  990  34 

1  ^'PC:  79 

1  9  ‘^8  7  74 

P  r\0  F 

474 

P  4  6  7 
?  4  4  0? 
7  4  0  3? 

7  36  50 
7334  5 
2  3047 


2  22  50 
21  4  70 
213  15 
'-■'0  7  47 
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CAMERA  DATA  a  CALCULATJONS 


FILM  H<X  6os^4-  !  gfATIOI^  ND  I 3  TEST  z. 


CAMERA  NO.  ± -  EQ.  AP. 


CAUDULATEO  6Y:Jec 


DATE:  /z/z/s8 


A  (AIMING  POINT) 


CAMERA 


R%  =  CBh  COS  a  COS  $  +  (He  -  He)  sin  ^ 
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EDGERTON,  GSRMESHAUSEN  ,  a  GRIER.  INC. 
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APPENDIX  A 

HARDTACK  PHASE  II,  WRANGELL 
PHOTOGRAPHIC  EXAMPLES 
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Camera: 

Station: 

Time: 


E-34 

F-362  (6  x  6  No.  2) 
0.40  msec 
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Camera;  R-30 
Station:  F-362  (6  x  6  No.  2) 
Time;  0. 49  msec 
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Camera:  E-25 
Station:  F-369  (6  x  6  No.  3) 
Time;  0.71  msec 
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Camera;  E-34 
Station:  F-362  (6  x  6  No.  2) 
Time:  0.80  msec 
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Camera;  E-25 

Station:  F-369  (6  x  6  No.  3) 
Time;  1. 42  msec 
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Camera;  E-34 
Station:  F-362  (6  x  6  jNo.  2) 
Time:  2.02  msec 


Camera;  E-25 
Station:  F-369  {6x6  No.  3) 
Time:  2.  43  msec 
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Camera:  E-34 
Station:  F-362  (6  x  6  No.  2) 
Time;  3.  63  msec 
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Camera:  R-34 
Station:  F-362  (6  x  6  No.  2) 
Time;  3.  17  msec 
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